The aim of this paper is to analyze the efficiency of production process and ready products in the certain production environment before implementing Hazard Analysis and Critical Control Points quality provision system.
At the present time great attention is paid to quality and safety of the produced goods. Only stable quality of goods can attract the customer and provide the enterprise with profit under conditions of market relations.
It becomes an inescapable fact that the customer has the right to expect the food products he/she uses to be safe (non-hazardous), fit for human consumption and, what is important, be a source of all substances required for correct development 1,2 . Illnesses and disorders caused by food products are unpleasant as their best and deathful at worst. That's why providing food products safety and harmlessness is a part of the state policy implemented in order to carry on the law and fundamental rights of a human being, implementing state guarantees in the area of food safety including the area of population protection under conditions of food crisis [2] [3] [4] . These measures are implemented by the state government, state government bodies of the state subjects, and state services and inspectorates within the limits of their competence. However, it is almost impossible to solve food products safety and harmlessness without active activity of enterprises producing, storing, and selling food products in this area 5 . Quality and safety of food products production must be guaranteed for consumers regardless of what share of the market is occupied by a specific producer. At the present time foremost large companies producing food products managed to maintain the developed systems of veterinary, production and laboratory control. However, this set of measures is not sufficient for providing stability and guaranteeing food products safety. It also does not comply with all requirements of standards of European and international food law [6] [7] [8] , including the ones related to systematization of measures in the area of food products safety and preparation of producers' documents confirming the implementation of all planned actions and measures.
It was repeatedly noted that a lot of such enterprises have deficiently adequate programs of products safety and quality management and do not comply with national requirements on sanitary of producing premises and personnel hygiene, characteristics of the processed raw materials, applied technologies, qualifications of leading specialists, technical support and other requirements. Herewith, the biggest part of arising problems is caused by constrained practice of appropriate production processes management and issues of safety while producing products are keen at these enterprises. The situation is complicated by the fact that foremost products of medium-sized, small and extra-small enterprises are sold through food markets where the probability of violations during storing and selling products is high.
Taking into account the stated above, this research aims to develop and determine criteria of estimating the efficiency of the production process and ready products.
Methodology
The objects of the research are the technological process of producing such fermented dairy food based on camel milk as a)
"Camel milk pasteurized " b)
"Camel milk improved" c) "Camel bio milk" at the "Daulet'Beket" LLC dairy enterprise situated in the village of Akshi, Almaty region.
This production process is studied and regulated in sufficient details. Herewith, it is not planned to make any sufficient changes in the process of producing dairy products as it is not the research aim.
The works were performed in accordance with indicators and norms regulated by the organization Standards.
Physical and chemical and microbiological indicators were tested in the accredited test laboratory. When performing all researches average samples regulations were strictly complied with, every sample was tested twice for the same indicator deducting the average indicator.
In order to achieve the set aim and solve the tasks of this work, the following methodologies and regulating procedures of collecting and processing initial data 9 ,methods of estimating the ready product quality and safety including microbiological, chemical and physical methods 10, 11 , methods of estimating the efficiency of the production process, methods of statistical processing of results.
In order to determine the indicators characterizing the ready product in the context of quality and safety, standardized methodologies regulated by normative, governing and methodological documents. Data on the control indicators and current governing documents are reported in Table 1 .
The indicators of the efficiency of the fermented dairy products production process were determined by estimating the correspondence the measured data as a result of the process with the process data that was planned including according to the marked indicators: 1.
implementing the production plan related to the production of ready product, percent of the implemented one as to the target, 2.
amount of the produced ready products which discrepancies have been revealed before forwarding to the consumer, percent as to the volume of the produced products, 3.
amount of the inappropriate products received as a result of production which discrepancies have been revealed by the consumer, percent as to the produced products, 4.
return of the critical raw materials to the supplier according to the results of the incoming control, percent of the analyzed critical raw materials, 5.
amount of semi-finished product with discrepancies according to key technological processes, percent as to the performed volume.
As the enterprises perform their activity on commercial basis, the efficiency directly depends on the requests of retail and wholesale outlet chains and the possibilities to sell through factory stores. In order to minimize the impact of the quantity of the produced products to the level of estimating the efficiency of the production process, relative indicators expressed in percent were taken as efficiency indicators 12 . In order to calculate indicators, the following formulas were applied: Indicator 1.
, where P is a target volume of ready products production volume per shift, kg; F is an amount of relevant ready products actually produced per shift, kg.
Indicators 2 and 3 were calculated according to the following formula:
, where N is a total amount of inappropriate products revealed at the final production stage before shipping for selling and during selling before forwarding to commercial enterprises per shift, kg;
X is an amount of inappropriate products revealed by the products consumer or employees of commercial enterprises and returned or documented by the reclamation certificate bound to a specific shift, kg.
Indicator 4 was calculated according to the following formula:
, where B is a volume of critical raw materials returned to the supplier for any reason per shift, kg;
P is a volume of critical raw materials delivered to the enterprise per shift, kg.
Regardless of the production process stage, Indicator 5 was calculated according to the following formula:
, where N is a volume of inappropriate semifinished products according to the technological process received at the specific stage of the production process revealed at this stage or later before receiving a ready product but with a cause of the specific stage process trouble proved unambiguously per shift, kg; P is a volume of remanufactured critical raw materials or semi-finished products according to the technological process accepted for producing in the specific production area per shift, kg.
RESULTS
The data received as a result of testing ready products of the selected range was collected and analyzed for vicarious estimation of the efficiency of the quality system functioning at the enterprise and efficiency of the production process. (Fig. 1-2) .
In the process of the diagnostic audit and ready products researches it was determined that the system of quality and safety control has a number of weak points. First of all, it includes non-availability of regulated ways of collecting and transferring information that considerable decreases the efficiency and effectiveness of the quality system as a whole. Along with this, there is a large number of separate elements of the system covering the activity of separate structural subdivisions or separate chains of subprocesses. A great number of these processes are rather efficient, first of all, in relation to revealing inappropriate products rather than preventing its production. That's why for the purpose of vicarious estimation of the efficiency of the ready products quality system functioning at the enterprise, data characterizing the efficiency of the production of dairy products selected from the range was collected and analyzed. Data was collected on a weekly basis during five months.
While collecting information, the following was noticed: in the majority of cases inappropriate products revealed before the completion of the technological process at the order of the job foreman or shiftable technologist was sent to reproduction within the work site or the area of reproducing such materials was changed within the production process. That's why such rearrangements were not fixed as inappropriate products in production reports. For the purposes of the research, we found the opportunity to calculate this indicator of inappropriate products received at various stages of the production process. As it was not possible to notice and calculate this indicator at all work centers, we have chosen key technological operations where critical raw materials undergo considerable qualitative changes, in particular homogenization of the dairy mixture, pasteurization, souring and ripening of creamy mixture. Consequently, ready products quality and safety depend on such changes to a greater extent. From the other point of view, these stages of the production process have a lot of controlled (including critical) parameters that probably assumes a lot of negative deviations in case of (1) Employees' carelessness or lack of knowledge (2) Turnover of labor (insufficiency of practical experience) (3) Non-compliance with parameters and regimes of production (4) Insufficient equipment (5) Raw materials, ingredients, supporting materials, etc. that do not comply with the quality requirements or that are not widely controlled (6) Lack or late transfer of the required information including about changes of the technological process (7) Actions incoordination (8)Unknown causes the imperfection of the control (management) control or other weak points in the production process. The collected information is generalized and reported in Table 2 .
DISCUSSION
The results showed that as a whole the results in the sanitary relation are good as neither of the research results was negative or contiguous that would allow to have doubts about the safety of ready food products from the microbiological perspective 13 . However, improvements of production process are possible from sanitary perspective in consequence of a)
Great scatter of the received results (standard fluctuations make up from 14% of the average value volume), b)
Relative increase in QMA&OAMO by 25.4% in ready products as to the data of the previous researches. Along with this, the results of products research have a great scatter 14 . For example, standard fluctuations as for the fat mass share are from 3.15 to 3.25 whereas the value of the indicator itself does not exceed 1.4%.
In some ready product samples it was revealed the excess of fat share as the production technology allowed fluctuations of the fat mass share +0.1% because the content of fat in camel milk fluctuates within rather wide range that depends on the type, season, food, individual and other factors.
Ready product according to mass share of protein as well as other indicators did not have any excess, however, the scatter of indicators is as wide (standard fluctuations are from 0.98% to 1.01%). In addition, all researches had the Acidity lower than the one regulated by the governing document by the value that is up to 5% of the regulated one.
The research results witness about instability of qualitative characteristics during the production process. Measures that are available and the control system allow to efficiently reveal discrepancies (including according to consumeroriented characteristics of products) after they occurred during production. Discrepancies in ready products that were revealed before selling reach 0.53%, the average number is 0.50% 15 .
There are returns and reclamations from trade enterprises. In spite of the fact that no significant (critical) discrepancies were revealed among such cases, the percent of returns is 0.33% (data does not include returns related to shelf life expiration). The maximum volume of returns was 0.5%.
In spite of the available regulations of production operations, some stages of production process include rather large volume of discrepancies, and their scatter is rather big. The following is especially characteristic: at the stage of soaking and ripening creamy mixture the minimal number of discrepancies was 0.02%, and minimal was 0.05%. The diagram demonstrates data on this process (Fig. 3) .
The analysis of the collected information showed that the technological process described in the instructions had been carried out by the workforce every time with few discrepancies that were not fixes and related to causes 16 . As a result, the discrepancies that had occurred were not analyzed by specialists and subsequently were not prevented. That is every time the technological process was carried out by the workforce according to the same chain in spite of the previous results.
All fluctuations in the production process registered at the moment of data collection caused expenses of various origin for the enterprise including:
intrinsic value of inappropriate product or semi-finished product according to the technological process, shortfall in profits because these products are not sold, cost of excess production time,utilization expenses in case of products utilization, compensation for damage according to reclamations, claims consideration, transportation of returned products, etc.
These expenses were not singled out as additional that led to unreasonable appreciation of the whole production process that had a negative impact on the product cost, and finally, its competitiveness. In most cases the analysis of the character of discrepancies and their reasons came down to the increase and economic penalties of those who were guilty. This circumstance did not stimulate the prevention of similar discrepancies in future by revealing them at initial stages of the process 17 . We made attempts to reveal the objective laws of allocating the cost of inappropriate product depending on the causes of discrepancies. Causes of discrepancies for such indicators as "volume of products which discrepancies have been revealed BEFORE FORWARDING to the consumer" and "volume of discrepancies according to stages of the production process" were revealed and analyzed. Fig. 4 reports the analysis data.
CONCLUSION
Thus, it is possible to make the following conclusions from the analyzed data: 1)
The production process efficiency directly depends on the qualification of the workforce that is directly involved in certain operations (above 44% of discrepancies).
2)
The second most significant cause of discrepancies is unstable characteristics of the received critical raw materials and additional materials in case of nonavailability of prior selection of suppliers (22%) [18] .
3)
In more than 70% of cases, discrepancies are related to the violation of the production process regulations. According to expert estimates, up to 50% of all the discrepancies that occurred could have been prevented.
4)
There is no well-formed and universal system of ready products quality management.
5)
Data witness about the absence of violation for the ready products safety.
6)
It is necessary to improve production [9] process from the sanitary point of view (by regulating programs of god manufacturing practices (GMP)).
7)
Instability of indicators of ready products quality can be a consequence of the lack of data analysis and instability of certain operations and stages of the performed process, insufficiency of input data for efficient correction of technological process. The data received during diagnostic audit is the basis for performing the required actions in the production weak points that were revealed. The diagnostic audit revealed a number of directions for improvement and areas where documenting and regulating of processes seem to be most efficient. Diagnostic audit and collection of prior information are obligatory stages during development and implementation of the system 19 . We determined the lack of system identifying raw materials, materials and ready products during the process of production advancement and imperfection of the monitor and traceability system including collecting information on the discrepancies that occur. Thus, technological process was performed by employees according to the planned chain of actions with a small number of various discrepancies that were not analyzed to the full and subsequently prevented to a limited extent.
Applying the process approach while forming the block diagram allowed to concretize the production process to the greatest extent, and also to establish a more flexible system of regulating that ascertains flexible terms and conditions of performing various actions, and the level of responsibility while making decisions and ways of informing in case of discrepancies from the target results. Thus, the reaction in case of any discrepancies will be faster (as in some cases decision will be made by masters directly in the sector) and more objective, since areas of competence of separate enterprise structural subdivisions are separated.
Significant discrepancies on ready products quality and safety were not revealed, however ready products and production process characteristics showed non-stability and unpredictability that permanently cause strengthening of the activity results control and leading such control to total.
The dependence of the production process on the workforce (44% of discrepancies were through the fault of workforce) assumes that basic directions of transformations during the system development and implementation will include the regulation of areas of responsibility, documenting and monitoring of key (critical) operations and multilevel workforce training including that on hazards control 20 .
